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Abstract  Notoginseng Radix et Rhizoma ( Sanqgi) the underground part of Panax notoginseng ( Burk.) F. H. Chen( Araliaceae)
is commonly used in Chinese medicine for treatment of haemorrhage haemostasis swelling etc. The aerial part including leaves flow—
ers and fruits are also applied for similar functions. Triterpenoid saponins are considered to be responsible for the biological activities of
Sangi. Up to date more than 100 saponins have been isolated from theroots rhizomes leaves flowers and fruits of P. notoginseng.
The reported saponins can be classified into protopanaxadiol( PPD)  protopanaxatriol( PPT)  C17 side—chain varied and other types
according to the skeletons of the aglycons. The present review summarizes the saponins isolated from P. notoginseng and their distribu—
tion in different medicinal organs as well as the pharmacological actions on cardiovascular system.
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Fig. 1 Protopanaxadiol( PPD) type notoginsenosidesx
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45 Ry=H, Ry=Gle-6-2E)Butenoyl, Ry=Gle
46 Ri=H, R;=Gle(6,1)Gle, R=Gle
47 R=H, R:=Glclf, 1 )Gle, Ry=Glc
48 Ri=H, Rs=Glei4,1)Gle, Ry=Gle
49 Ry=H, R=Gle(2,1)Xyl, Re=Gle
50 Ry=H, Ry=Gle(2,1)Xyl, Ry=H
54 Ry=H, Ry=Gle, Ry=Gle(6,1)Gle
52 Ri=H, Ry=Gle, Ry=Gle(6,1)Gle(/A)
53 Ri=H, Ry=Gle, Re=CH3ICH2
54 Ry=H, Ry~H, R=Gle(6,1)Gle
55 Ry=H, Ry=Gle, Ry=Gle(6, 1 )Amip)
38 Ry=H, Ry=H, Ri=Glc 56 Ri=H, Ry=Xyl, Rs=Gle(6,1)Xy!
39 Ry=H, Rs=Gle(2,1)Rha, Rs=Gle 57 Ry=H, Ry=Xyl, Ry=Glc
40 Ry=H, Ry=Glc, Ry=Glc, 208 58 Ry=Gle(2.1)Glc, Ry=H, Ry=Glc
41 R;=H, R=Gle, R+=Glc, 20R 59 Ry=H, Ry=H, Ri=Glc(6,1)Glc(6,1)Xyl
42 Ri=H, Ry=Gle(2,1)Rha, Ry=H (1] R;=H, Ry=Gle-6-(E)-but-2-enoyl. Ry=H
43 Ry=H, Ry=Gle, Ry=H, 208 6l Ri=H. R;=Xy1(2.1)XyL, Rs=H
44 Ry=H, Ry=Gle, Rs=H, 20R 62 Ry=H, Ry=Gle-b-acetyl, Ry=H
2

Fig. 2 Protopanaxatriol( PPT) type notoginsenosides
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Fig.4  Other types notoginsenosides
1
Table 1  Protopanaxadiol( PPD) type notoginsenosides

No. No.

1 ginsenoside CK NGI, 516 20 notoginsenoside L NGR *

2 ginsenoside F, NGRh ® NGL ® NGF?2 21 notoginsenoside Fc NGL ® NGFs Z

3 ginsenoside M;/Mc NGR % NGL btle2t 22 notoginsenoside Fe NGL #® NGF® NGFs ®
4 ginsenoside Rb, NGR " NGRh* NGL'" NGF?® NGFr' NGFs? || 23 notoginsenoside Fa NGR " NGRh ¥ NGL " NGFs %
5 ginsenoside Rb, NGR 2 NGL* NGF?2® 24 notoginsenoside O NGF ¥

6 ginsenoside Rby NGL Y NGF?® NGFr'“ NGFs?® 25 nologinsenoside P NGF

7 ginsenoside Re NGL ® NGF®? NGFs ® 26  notoginsenoside Q NGF ¥

8 ginsenoside Rd NGR 7 NGRh * NGL ' NGF?® NGFr " 27 notoginsenoside R, NGR 73!

9 ginsenoside Rg; NGRh ¥ NGL Y 28 notoginsenoside S NGF ¥ NGRh %

10 ginsenoside R-Rg; NGR 7 NGRh? NGL? NGFr* 29 notoginsenoside T NGF ¥ NGRh %

11 ginsenoside Rh, NGL Y 30 notoginsenoside Ft; NGL (in acid) 7

12 ginsenoside R-Rh, NGR % NGL?% NGFr* 31 notoginsenoside FP, NGFs 2 NCF B

13 gypenoside IX NGL ® NGF?> NGFs® % 32 notoginsenoside Fz NGIL ¥

14 gypenoside XIII/Mx  NGL ° NGF?® NGFs % 33 notoginsenoside ST, NGR( steamed)

15 gypenoside XV NGF *  NGFs @ 34 quinquenoside R, NGR ¥

16 gypenoside XVII NGR ' NGL Y NGFs 2 35 saponin 1 NGR 2

17 vinaginsenoside R, NCGL * 36 saponin 2 NGR 2

18 mal-ginsenoside Rb,  NGR 37 ginsenoside Ray NGR 7

19 notoginsenoside D NGR 73

: NGR. root; NGRh. rhizome; NGL. leaf;, NGF. flower;, NGFr. fruit; NGFs. Fruit stem; Glc. B-D-glucopyranose; Xyl. B-D—=xylopyranose; Rha. a—

L-Rhamnopyranose Ara( f) ; a-L-arabifuranose Ara( p). a-L-arabipyranose( 2 3 ).
2
Table 2 Protopanaxatriol( PPT) type notoginsenosides
No. No.
38 ginsenoside F, NGR 7 NGRh ® NGL % 51 notoginsenoside Ry NGR 23 NGRh "
39 ginsenoside Re NGR 7 NGRh "' NGL " NGF % NGFr ' NGFs | 52 notoginsenoside Rq NGR ¥
40 ginsenoside Rg; NGR Y NGRh ? NGL ¥ 53 notoginsenoside T NGR(in acid) '
41 ginsenoside Rg, NGFr 54 notoginsenoside U NGR *
42 ginsenoside Rg, NGR 7 NGRh ¥ NGFr * 55 notoginsenoside FP; NGFs 3
43 ginsenoside Rh, NGR 7 NGRh ® NGL 52 56 notoginsenoside RW, NGRh ¥
44 ginsenoside Rh, NGR 7 NGFr * 57 pseudoginsenoside RT; NGR %
45 koyoginsenoside R, NGRh ¥ 58 vinaginsenoside R, NGR V7
46 20-O-glucoginsenoside Rf NGR *' NGRh 7 59 saponin 4 NGR 7
47 notoginsenoside M NGR * 60 saponin 5 NGR "
48 notoginsenoside N NGR * 61 saponin 6 NGR V7
49 notoginsenoside R, NGR 7 NGRh * NGFs ® 62 6°-O-acetylginsenoside Rh, NGR "
50 notoginsenoside R, NGR 7 NGRh 7
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3 C17
Table 3  Notoginsenosides with changed C47 side chain and other types
No. No.
63 ginsenoside 11 NGRh '8 87  notoginsenoside ST, NGR( steamed) o
64 notoginsenoside C NGR ¥ 88  notoginsenoside T, NGR( in acid) 42
65 floranotoginsenoside B NGF 13 89  notoginsenoside T, NGR( in acid) 2
66 floranotoginsenoside C NGF 13 90  notoginsenoside Ry, NGR %
67 floranotoginsenoside D NGF B 91 ginsenoside Rh, NGR 7 NGRh *
68  notoginsenoside B NGR *! 92 notoginsenoside Ts NGR > NGRh '
69 notoginsenoside E NGR #* NGRh '® 93  notoginsenoside Ry NGR ¥
70 notoginsenoside K NGR * 94  notoginsenoside Ry NGR ¥
71 floraginsenoside O NGF B 95 notoginsenoside Rw, NGRh ¥
72 gypenoside LXIX NGF 13 96  notoginsenoside J NGR #
73 notoginsenoside STj NGR( steamed) 9 97 notoginsenoside A NGR 3!
74 floranotoginsenoside A NGF B 98  notoginsenoside H NGR #
75 notoginsenoside SFt, NGL( steamed) ® 99  saponin 3 NGR 2
76 notoginsenoside Ft, NGL( in acid) 7 100 vinaginsenoside R ;s NGR %
77 notoginsenoside Ft; NGL( in acid) ’ 101  notoginsenoside T, NGR( in acid) '
78 notoginsenoside SFt; NGL( steamed) 8 102  notopanaxoside A NGR 8
79 gypenoside LXXI NGF 13 103 notoginsenoside I NGR #
80 notoginsenoside SFt, NGL( steamed) ® 104 5 6-didehydroginsenoside Rd NGR ¥
81 Pn- NGL * 105 5 6-didehydroginsenoside Rb, NGR ¥
82 notoginsenoside ST, NGR( steamed) ° 106  notoginsenoside G NGR 74
83 notoginsenoside ST NGR( steamed) 9 107  notoginsenoside LX NGL ™
84 notoginsenoside R, NGR # 108  quinquenoside IV NGRh 7!
85 notoginsenoside SFt, NGL( steamed) 8 109  notoginsenoside LY NGL ™
86 sanchinoside B, NGR # 110  epoxynotoginsenoside A NGRh !
2 - o
56
N . . Langendorff
N N ( PNLS)
50-52
. R,
57
2.1 R,
( PNS) o ( vascular endothelial growth factor VEGF)
( SMCs) ( basic Fibroblast Growth Factor bFGF)
( PNS) ( AS) » . *
PNS SMCs C57BL/6J R,
o Li R, ( lipopo-
M Rd lysaccharide LPS)
Rd o
AS o Rb; Rd CK
2.2 - o Rb;, N
kB( NF«B) 060 Rd
- ( intercellular cell adhesionmoleculed ICAMH)
55 PNS 6162
NF«B CK
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